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The pricing of networked electronic resources is still in its early stages of development. Libraries often purchase electronic journals differently than the traditional method of an annual subscription cost for a print journal. Despite promising recent initiatives like COUNTER (Counting Online Usage of Networked Electronic Resources) 1 , there has historically been too much variation in vendor usage reports to accurately compare cost per use data for electronic resources across vendors and publishers. Some libraries compute unit costs solely on the basis of subscription costs. Fewer libraries take a more comprehensive approach and compute the total cost to offer electronic collections to users.
Despite variations in pricing models for acquiring electronic journals and the lack of consistency to-date in usage reports from vendors, the ability to measure usage of networked electronic resources holds great promise for librarians as a tool for measuring not just the usage of electronic resources, but also the unit cost of each database search or article view or download. This paper reviews some of the early attempts to develop cost per use data for electronic collections and discusses some of the ways libraries, consortia, and publishers can use unit cost information to make management decisions.
Unit Costs of Electronic Versus Print Journals
To manage the transition from print to electronic journal collections successfully, library managers could examine how the unit cost of electronic journal usage compares to print journal use. An American library, Drexel University Library in Philadelphia, received funding from the U.S. Institute of Museum and Library Services, beginning in 2000, to study the economic effects of its library's shift from print to electronic journals on staff and other costs. 2 The Medical Branch Library of the University Library in Muenster, Germany studied the correlation of usage in the same set of print and electronic journals and, in part, sought to determine the cost efficiencies of print and electronic journals. 3 By 2002, Drexel University had migrated to an almost exclusively electronic journal collection. In 1998, Drexel subscribed to 1,710 print journals and 200 electronic journals. In 2002, it subscribed to 8,600 electronic journals and 370 print journals. The Drexel University study is especially important because it considered all costs associated with journal subscriptions (i.e., the subscription price as well as operational costs). Operational costs included: space costs required to house print collections; systems costs (e.g., servers, workstations and software, including maintenance costs); supplies and services (e.g., binding; security strips, printing); and staff costs Operational costs to service electronic journal collections include compensation for staff whose skills include licensing, managing the library's offerings in journal packages whose content may quickly change, implementing and maintaining journal linking software, and other staff costs not required in a print journal environment. Annual operational costs for print and electronic journals at Drexel University were reported as follows: Montgomery and King acknowledged that usage data was problematic. They pointed out, however, that these large differences in unit costs were meaningful and reached the following conclusions as a result of the Drexel University study:
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• Operational cost per use for print journals ($15) was much greater than for electronic journals ($0.45); • The highest cost per use ($30) was associated with bound journals, given the cost to house them and their relatively low use; • Full-text database journals were used heavily and were cost effective (at less than $1 per use); and • Unit costs for publisher's packages and aggregator journals were more cost-effective than individual subscriptions, but further investigation of the use patterns within these packages is warranted.
A subsequent study at the Medical Branch Library of the University Library in Muenster, Germany also reported a significant difference in the unit cost of an electronic journal versus a print journal. One component of the study reported by Obst in 2003 was to differentiate the cost efficiencies of print and online journals.
Like Drexel, the ratio of print journals subscriptions to electronic subscriptions changed rapidly between 1998 and 2002. In 1998, the Medical Branch Library subscribed to approximately 700 journals online and 800 print journals. In 2002, the Library offered 1400 journals online and about 600 print journal subscriptions. In the Muenster study, print and online usage was compared for 270 journals for which both print and online versions were available to users.
The Muenster study only considered subscription costs. The definition of subscription costs has become problematic as vendors moved in recent years from print subscriptions to print plus optional electronic subscriptions to electronic plus optional print subscriptions. To account for subscription costs that included both print and electronic journals, the Muenster study included prices quoted by their publishers for an exclusively print or electronic subscription.
Print usage data in the Muenster study was collected quite differently than in the Drexel study. In the Muenster study, print usage data reflected total copy volume from which monograph copies (25%) were subtracted. The net number of journal copies was then divided by ten (based on a methodology adapted from Bauer) 5 to estimate the number of articles copied.
The Muenster study reflects significant differences in unit costs not just for print versus electronic subscriptions, but also between publishers: The Muenster study demonstrated that, for titles included in the study, users not only accessed the online version significantly more than the print version, but also, on average, the unit cost of an online usage was 5.38 times (18.68 €/3.47 €) cheaper than the unit cost of print journal usage.
Using Unit Cost Information for Management Decisions
To make comparisons between electronic resources for the purposes of collection development or content delivery to a particular constituency, individual libraries currently calculate a relatively straightforward cost per use figure for their networked electronic resource offerings based solely on subscription costs. The temptation to perform and employ this simple calculation seems appealing because the electronic information environment yields a vast amount of easily manipulated usage information, particularly for electronic journals, that the print journal environment did not.
At the University of Virginia, electronic journals provided by twenty-six publishers and aggregators cost the University Library about $2.3 million in subscription costs in fiscal year 2003. When print and online costs were bundled, 75% of the cost was assigned to e-journals and 25% to print journals. There were 1.4 million recorded uses of the articles contained in these electronic journals, yielding an average cost per article used of roughly $1.64. There was a significant range of cost per article use among the twenty-six publishers and aggregators, however. Cost per article used varied from $.07 to $17.92; the median publisher/aggregator cost per article use was slightly more than $1.00.
Forty-nine of the major electronic reference databases to which the University of Virginia subscribes cost approximately $550,000 annually. These forty-nine databases were searched about 1.05 million times last year, yielding a $0.52 per search cost. The most heavily used database was searched more than 270,000 times, at a per search cost of $0.08. An infrequently searched database had the highest per search cost ($16.68).
A number of universities perform cost per use calculations in a similar way. Another American university, Western Carolina University, reported the employment of cost per use data as "a valuable decision-making tool during a periodical review cycle when the need arose for identifying a percentage of titles to cancel. 6 At the University of Connecticut, users downloaded 180,521 articles from ScienceDirect in calendar year 2003. The list price of the journals we offer our users through ScienceDirect was approximately $2 million in 2003. Consequently, it cost the University, on average and using list prices, about $11 per article download. Our actual cost per article download was significantly less (about 60% of list price) because we did not pay Elsevier the list price, but rather a capped price for our former print subscription journals, plus a cross access fee for additional journals we did not subscribe to in print, plus an electronic access fee.
Our ScienceDirect cost per use varied from $0.57 for a journal with a list price of $635 that was used 1,121 times to $1,230 for a journal that was used once. Moreover, we found that journals we had not subscribed to in the print environment were used fairly frequently when they became available as part of the ScienceDirect package and that some journals we subscribed to in print were not heavily used when offered electronically. Two physics journals that we subscribed to in print, for example, with list prices that total about $24,000, were used forty-one times. Our second most expensive journal was used more than 2,000 times, for a cost per use of about $9.
Our most heavily used journal in Science Direct was used 3,275 times in 2003, at a cost of about $1 per use.
Librarians at the University of Connecticut can also rather easily determine the cost per search for many of our most heavily used databases because we have subscription costs and usage data readily available. This database comparison does not address the different content of these networked electronic resources; it only compares cost, usage, and the resulting cost per search figure for two consecutive years. This simple subscription cost per search calculation results in the following management information: In fact, Townley and Murray, citing guidelines for electronic resource selection developed by Pratt, Flannery, and Perkins 7 , assert that, in addition to usage data, qualitative measures such as assessments of content, relevancy, and use of features, should be used to make decisions on selection and retention of electronic information. 8 In a similar vein, there are journal titles a library will always purchase, regardless of cost per use data, simply because the journal is critically important for a key constituency.
At the January, 2004 meeting of the Association of Research Libraries (ARL) Survey
Coordinators, the Executive Director of OhioLink, a large library consortium serving libraries in the state of Ohio, reported that OhioLink analyzes cost and usage data in a number of ways, particularly by publisher. Title and vendor data are sorted by volume of use. Annual cost per search by title and publisher is also calculated. Since OhioLink loads vendor products on its own servers, its usage data is arguably more reliable and comparable than vendor-provided use data. OhioLink has collected data for the last five years, enabling consortial managers to determine if product use is consistent or varied. When OhioLink and other consortia renew their license agreements, they can posture and negotiate based on usage and cost per use management information. The pricing practices of publishers whose total consortial cost per download is significantly higher than other publishers can be questioned, as can vendors whose prices increase faster than usage.
Another consortium member reported at the same ARL meeting that cost per use data was used to cancel specific journal titles after negotiations with a publisher for their package of electronic journals broke down. Faculty who might have previously argued the value of subscribing to all of the journal titles in the package reportedly supported canceling the full package in favor of subscribing to selected electronic journal titles when they were shown some of the cost per use data for titles that were ultimately cancelled.
The Colorado Alliance of Research Libraries is an American consortium of academic and public libraries in two states, Colorado and Wyoming. It offers its members several electronic collections through a statewide database purchase. The Alliance's share of the statewide purchase is calculated based on its share of total use. The state's cost of subscribing to the thirteen databases that comprise the package is roughly $600,000 a year. The databases are then offered to more than 100 libraries, ten of which are Alliance members. Each library in the state is assigned a share of the total cost, based on their annual usage, with a $350 minimum. The ten libraries who are members of the Colorado Alliance of Research Libraries used these thirteen databases approximately 1.3 million times in a recent fiscal year, which represented about 56% of the total state-wide use. Their share of the total cost to subscribe was consequently 56% and it consequently cost each Alliance member about $0.25 for each use of these databases.
As much as librarians may dislike the idea, in our current information world we are co-dependent on publishers and aggregators. Publishers may also take a "cost per use" view of the world and, when they do, it can look like the following publisher-supplied data 9 : Thus, we see that publishers, by considering all related revenues, are taking a more comprehensive approach to average price per use than libraries and consortia typically do when they calculate unit costs based solely on subscription costs.
Conclusions
This paper has reviewed some of the pioneering efforts to develop cost per use data for electronic collections. It has noted some of the problems inherent in measuring print and electronic journal usage, whether by title, publisher, search, article download, or some other variable. It has shared some of the analyses that libraries and consortia currently undertake to make and review collection development decisions for the electronic collection comprised of e-journals and databases and has taken a brief look at cost per use data from a publisher's perspective.
A number of trends begin to emerge for library managers to consider. First, as John Cox cautions in the title of a recent article, "Don't Confuse Price With Value." Librarians need to remember that commercial publishers undoubtedly know which of their journals are considered invaluable or indispensable in a given field. For these journals, a relatively inelastic market and pricing structure is at work. At the University of Connecticut, for example, Brain Research is our second highest price journal subscription. Its cost per use, however, at $9.12 per download, is exceeded by about two-thirds of the titles we receive through ScienceDirect. While the list price of Brain Research (about $20,000 annually) remains difficult to grasp, in fact there are many other Elsevier journals at the University of Connecticut that we subscribed to in the print environment that appear to yield less value for the price. In the print environment, price, prestige, and perceived need largely influenced collection decisions. In the electronic environment, librarians may be seeing more tangible evidence of actual value for the price paid.
The University of Connecticut Libraries are also finding that some of the journals we subscribed to in the print environment do not receive as much use as journals we did not subscribe to once we offer broader access to journals through publisher and aggregator packages. Some journals whose prices seemed preposterous in the absence of use data seem more reasonable in the context of cost per use. Other reasonably priced journals, which survived earlier print journal cancellation projects, now seem expendable given their low-recorded use. Granted, we had to be more selective in the print environment than libraries with a greater number of print subscriptions. Given our purchasing history, the data we now have available raises important questions about our previous selection policies.
Different libraries can be expected to have different findings when they employ cost per use statistics. Nevertheless, electronic journal cost per use data, commercial document delivery charges, and institutional interlibrary loan/document delivery costs provide library managers with cost per use comparisons that were not readily accessible in the print journal environment.
Second, we can anticipate that electronic journal use data will become more reliable. COUNTER released its first Code of Practice in January, 2003. While the Director of HighWire Press feels that stopping at the requirements of COUNTER compliance would fail to provide "useful and/or interesting information that fell outside the COUNTER specification," 10 COUNTER is important in that it represents an international effort, reinforced by compliance audits, that involves librarians, publishers, subscription agents, and other stakeholders in a coordinated effort. The HighWire Press continues to provide users with "extra-COUNTER information above and beyond COUNTER compliance, but it is also COUNTER compliant.
Lastly, library managers can learn from the pioneering cost study performed at Drexel University. The operating costs in the print environment, even for current year subscriptions, typically exceed the subscription cost. The operational costs for electronic journals on average represented only about 25% of the total cost per use ($0.45 of $1.85) and only full-text database journals (which were used heavily and appeared to be very cost effective) had a higher operational cost per use than subscription cost per use. We can expect lower operating costs in the electronic journal environment than we experienced in the print environment.
Librarians strive to connect users with information they seek to satisfy their information needs. Certainly cost per use data needs to be studied over a period of time to smooth out fluctuations. Decisions should not be made on cost per use data alone. Nevertheless, recent and emerging trends in the utilization of cost per use data to manage electronic collections hold tremendous potential for libraries to increasingly employ improving cost and use data to support collection development and management decisions and better serve our user populations.
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